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Excellent Corrosion Resistance of 
ZIRCONIUM METAL ...... ... 


advisability of a thorough investigation. And, this new booklet gives you 
many of the answers. Physical, mechanical and chemical properties 
are charted and detailed. Present and potential uses, supply and 
prices are included. You can obtain your copy by writing 
our New York City office 
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rére you taking full advantage of the constantly growing range of forgings? 


Typical is this aluminum alloy forging with a projected area of more than | ,000 


square inches used in the wing structure of a modern military bomber. Such 


forgings are today made possible by the use of the largest die forging press in 


America (18,000 tons). For hammer or press die forgings of aluminum, mag- 


nesium or steel, Wyman-Gordon engineers are ready to serve you—there is 


no substitute for Wyman-Gordon experience. 


Standard of the Industry for Wore Than Sixty Years 


FORGINGS 
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in exclusive feature of Koppers 


in detail is the bottom drag scraper 


Shown here 


Klex electrostatic precipitators. It does away with conventional hoppers and simplifies 


operation by removing dust continuously 


Conti 
ntinuous dust removal 
is just one of the many advantages you get wi 
just f th y advantages you get with 
K 
oppers-Elex Electrostatic Precipitators 
N ADDITION to high recovery rates, Koppers- precipitator at a uniform rate which simplifies 
electrostatic precipitators offer you con- disposal or storage 
tinuous dust removal. The Koppers exclusive drag Other features of Koppers-Elex precipitators in- 
scraper operating on a flat bottom replaces the clude separately energized multiple series fields 
conventional type hopper with its trouble of which provide maximum collection of very fine 
dust build-up and clogging. Dust is fed from the particles. This same feature protects your invest 
ment in still another way since the outage of one 
field does not halt the gas-cleaning action of the 
precipitator 
To get maximum recovery and effective nuisance 
PERFORMANCE GUARANTEED! abatement, specify Koppers-Elex electrostatic pre 
Koppers engineers protect your investment in an cipitators. For the metallurgical field Koppers has 
electrostatic precipitator by guaranteeing both the two distinct designs: the dry dust precipitator for 
recovery or gas-cleaning « tency and the residua 
content left in the after cleaning. Bien hearth, flash, fluidized roasters, etc... . and the 
electrostatic precipitators are designed, engineered acid mist precipitator for secondary cleaning. 


IF YOU HAVE A GAS-CLEANING PROBLEM, 


by Koppers Company, Inc 


write and outline the details for us to review. There 


is no obligation. Just address your letter to: 


Koprers Company, INc., Precipitator Dept., 269 
Scott St., Baltimore 3, Maryland 


ELECTROSTATIC PRECIPITATORS 


SEPTEMBER JOURNAL OF METALS—895 


1952 


4 he 
t 
~ > 
ae 


W To Rogers 


Ss. Ketter 


Phased Moskowits 


mM 6 BEVER SHERBY 


Rebert Steinitz 


Suzanne A. Beatty 


ROGERS D MOSKOWITZ 


Morris Sanchez 


B. Ticknor 


S F REITER S EA BEATTY 


Oleg Sherby 


R STEINITZ L T SANCHEZ 


Ira Binder 


MB. Bever 


P MORRIS 


JOURNAL OF METALS EPTEMBER 


| Meet THE AUTHORS 
Ne He MI 
t LA ‘ f AIME 
te ii ( 
Institute of Te M.Sc). He 
<= ‘ ‘ ‘ t 
th US Steel Co. Amor 
; 
Metal C nee 19 
Instit I Elect bee 
sc i 7 by t I na Steel I jucts C 
Freeman e 19 tv. Mr. Binde tive in I 
| 
996 | 952 


A. FE. White 


Ma 


\SME 


FE. Reynolds 


A E WHITE REYNOLDS 
John E. Dorn |; 


W. bright harden carbon, vanadium, and 
stainless steel springs without distortion in 


our Hevi Duty Shaker Hearth furnace,” says the 
Raymond Mfg. Co. of Corry, Pennsylvania 

‘Our Hevi Duty Shaker Hearth furnace handles orders 
faster, and work comes out of the furnace clean and bright 


with no scale or decarburization 


Hevi Duty standard Shaker Hearth Furnaces will 
carburize, nitride, dry cyanide or bright harden up 
to 150 Ibs. of small parts per hour. Operation of 
this production machine is semi-automatic 
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A Digest of the Production, Properties, and Uses of Steels and Other Metals 


Published by Electro Metallurgical Company. a Division of Union Carbide and Carbon Corporation, 30 East 
42nd Street, New York 17. N. Y.+In Canada: Electro Metallurgical Company of Canada, Limited, Welland. Ontario 


High-Chromium, High-Carbon Iron 


. the Iron That Hardens as it Wears 


Chromium Content of Irons Ranges Irons Have Wear Resistance Many 
from 24 to 30 Per Cent Times That of Other Alloys 


Austenitized high chromium irons have 


Development of Greater Wear 
Resistance by Heat Treatment 
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Consumption of dead-burned 
dolomite per ton of open hearth 
and electric furnace steel 
produced 1928-1951 


why the swing to dead-burned dolomite? 


Hk use of dead-burned dolomite 
by the steel industry has more 
than doubled in the past 2b vears 
Consumption per ton of steel is mow 


a third ugher than during the war 


steadily rising trend is due te 


three lactors 


1. If saves time. Operation of ster 
furnaces at mear capacity rates de 
mands a repair material that “sets 
fast and stays fast Normal main 
tenance with dead-burned dolomuate 
takes no more tune than os required 
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2. It reduces bottom delays. |! 
deterrorating quality of charge mate- 
rials, fluxes and tuels contributes to 
increased severity of bank and 
burned dolomite makes it possible 


Proper use of dead- 


to offset the adverse effects of these 
factors and keep bottom delay down 
3. It lowers refractory costs. 
Despite the continuing trend toward 
the use of more dead-burned dolo- 
mite, many shops report a reduction 
m total maintenance refractory ex- 
penditures, with consequently lower 


refractory cost per ton of steel made. 


Dead-burned dolomite is now in 
free supply. Steel producers who 
have been dep ndent on other fet- 
thing materials can now take advan- 
tage of the economies of a dead- 
burned dolomite practice. Present 
users, too. may benefit from a more 


liberal use of this low-cost refractory. 


With the completion of its third 
major dead-burned dolomite expan- 
sion in the last ten vears, Basie Re- 
fractories is prepared adequately to 
serve the needs of the steel industry 
with Magnefer and Syndolag. 


Write for free booklet "Underlying Steel’. This 


graphic booklet tells the story in words and pictures 
of groenular basic refractories and their role in the 
production of open hearth steel. Address Dept. 18. 
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Our Military Strength DEPENDS ON METALS “= 


Leading producers of electric steel, aluminum and foundry metals 
for America’s military needs find that GLC Graphite Electrodes 
perform economically and dependably. 


GLC Graphite Electrodes are built for quality every step of the 


way from raw materials to finished products. Metal producers can 
depend on them for uniformity, strength, low oxidation. 


ELECTRODE DIVISION 


Great La kes Ca rbon Corporation 


Niagara Falls, N. Y. Morganton, N. C. 


Sales office: 


Graphite Electrodes, Anodes and Specialties 


N. Y Other offices: New York, N. Y. C! 
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Industrial Notes . . 


e Two Turkish copper plant 
foremen, Istedndivar Obay and Ali 
Sultan Baykal, are being trained 
at Phelps Dodge Corp. installa 
tions under Mutual Security 
Agency's training program. The 
training of the men follows recom 
mendations of technical assistance 
experts that Turkish foremen 
trained in the use of Gar guns, in 
the application of magnetite lin 
ings, and in copper casting and 
slag handling, would expedite the 
most effective operations of tech 
nical assistance modifications made 
under the program. Phelps Dodge 
was selected because the plant 
uses equipment identical with that 
being used in Turkish mines, con 
verters of the Peirce Smith barrel 
type 


Elechio Refractories & Abrasives Crporalion 


Regional Warehouse: Los Angeles 58, Cal. 


Plants: Buffalo, N.Y Cap-de-le-Madeleine, Canada 
e Two tuel oil handling systems 


at U.S. Steel's Fairless works’ pipe 
mill of the National Tube div., at 
Morrisville, Pa., will be construct 
ed by the Rust Furnace Co. The 
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systems will provide tacilities tor 
unloading, storage, conditioning, 
and recirculation of the pipe mill's 
fuel oil supply 


e Negotiations have been com 
pleted with Kaiser Engineers, a 
div. of Henry J. Kaiser Co., for a 
sizeable part of the construction 
program at the Hantord Pluto- 
nium producing project. Kaiser is 
expected to start its part in the 
expansion during late fall 1952. 
Contracts for design of the new 
plants have been signed with Vitro 
Corp. of America, New York City, 
and the Charles T. Main Co., of 
Boston, 
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There's a 


taking place in 
METALLOGRAPHY 


Everywhere metallographers are talking about the 
startling optical performance . . . plus simplicity, 
speed, and convenience, brought to metals micro- 
scopy by the new AO “DESK-TYPE” Metallo- 
graph. See it, study it, operate it and you will never 
again be happy with laborious, antiquated methods, 


OPTICS ARE CUSTOM DESIGNED FOR BEST RESULTS ac cach ASTM. magnification — 


“Apergon” infinity corrected objectives and matching eyepieces 


FROM START TO FINISH YOU STAY SEATED, reaching every control and performing every 
operation without moving from your comfortable chair 


YOU FOCUS AUTOMATICALLY AND ACCURATELY. While examining specimen through mi- 
croscope eyepiece you are automatically focusing for photography 


VIEWING SCREEN IS DIRECTLY IN FRONT OF YOU. Accurate grain 
size, case depth, and linear measurements are made 
rapidly om the screen with comparison charts and 


micrometer rule 


IT'S UNBELIEVABLY FAST AND ACCURATE in changing 


magnifications, adjusting lamp, making ex- 


It’s the 
AO 


Metallograph 


posures, and taking notes 


MANY OTHER REMARKABLE FEATURES: monocular 
or binocular bodies, 2 lamps — visual 
and photographic, perfect arc lamp 
performance, with both AC and DC 


current, “autofocus” coarse adjust- 


ment 


@ For a 12-page booklet 
describing the AO Metallograph 
write Dept | 182 


American @ Optical 


INSTRUMENT DIVISION «© BLEFALO IS, NEW YORK 
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The new 40,000 Ib drop forge hammer at Kropp Forge Co 


works, Chicago «s kept busy turning out parts for the ever 
growing U S Ai Force The hammer is part of a $45 
million improvement and expansion program at Kropp, and 
is one of the largest of its kind It weighs almost 1 millon 
Ib. with o concrete and stee! foundation extending 40 ft 
below the floor’s surface 
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a little 
Nickel 


Buys a lot of Endurance 


...iSs Shown by six 24-ton Impellers 


This large casting 1s one of six identical 
‘Turbine 


manganese 


48.000-pound impellers cast in 
Nickel-Alloyed Metal” a 


bronze containing 2 to 4 per cent nickel 


The mickel addition increases not only 
its strength but also its resistance to both 
erosion and corrosion. Nickel provides a 


surface film that retards corrosion 


tet 


penetration and dezincification, 


Expenence shows that small amounts of 


nickel in standard bronzes increase yield 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Cast in Nickel-Alloyed Manganese Bronze 


strength and shock resistance as much as 
25 to $0‘ In addition to being a grain 
refiner and alloy diffuser, nickel increases 
fluidity of the molten metal, thus helping to 
minimize misruns and to improve density 


and pressure-tightness 


At the present time, the bulk of the nickel 
produced is being diverted to defense. 
Through application to the appropriate au- 
thorities, nickel is obtainable for the produc- 
tion of nickel bronzes for many end uses in 
defense and defense supporting industries. 


67 WALL STREET 
NEW YORK 5, N.Y. 


; ep I e Nickel A ed Meta 
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American capital may finance construction of two steel producing plants, 
one in the West Indies and another near Mazatlan, on the west coast 
of Mexico, Both plants will be based on local ores, Electric re- 
duction may be employed at the Mexican plant because of lower cost. 


Defense Production Administration has set a goal of 2) million 
long tons of manganese ore by 1954, an increase of 630,000 tons 
per year over the 1950 total of 1.87 million tons, DMPA also wants 
1.3 million tons capacity for the production of galvanized sheet 
and strip steel by 1954. Columbite and tantalite ore goals for the 
same year were set at 3 million lb. 


Defense Materials Procurement Agency and E. I. duPont deNemours & Co., 
have reached an agreement calling for the tripling of the company's 
output of titanium over the next five years, Producing facilities 
at Newport and Edze Moor, Del., will be expanded, aided by a Govern- 
ment advance of $14.7 million. 


new methods for the economic manufacture of thin tantalum foil used 
in small electrolytic capacitors, the rolling and vapor disposition 
approaches, are described in PB 105600, final Report on Investigation 
of Manufacture of Hlectrolytic Capacitors for Low Temperature Opera- 
tion, The report may be obtained from the Library of Congress, Photo- 
juplication Service, Publication Board Project, Washington, D. C. 


Cadmium consumption in the U. S. declined from 9.54 million lb in 1950 
to 7.17 million lb in 1951, because of restrictions on end use placed 
by the National Production Authority. Primary production declined 

10 pet in 1951. 


Tellurium copper alloy, with machinability nearing that of free-cutting 
brass and electrical conductivity 90 pet of pure copper, is available 
from Chase Brass & Copper Co., Waterbury, Conn. The alloy is 
especially adaptable to mass production of electrical and electronic 
connectors, Use of the alloy is advantageous in comparison with leaded 
copper or leaded high copper alloys because hot working properties of 
copper are greatly reduced when small amounts of lead are added, 


biggest blast furnace in Britain has gone into operation at Margam, 
Wales, alongside of the Margam steel plant, which is partly equipped 
with American machinery. The furnace hearth is 25 ft 9 in. diam and 
can turn out 1000 tons of iron daily. 


U. S, aluminum production for the first half of 1952 was 17 pct preater 
than a similar period in 1943, with a total of 923,072,606 lb pro- 

duced, It was 14 pct more than turned out during the first six months 
of 1951 and 13 pct more than the industry produced during all of 1946. 


Kaiser Aluminum & Chemical Corp. awarded the contract for construction of 
new aluminum forging facilities at Newark, Ohio to Darin & Armstrong. 
The contract, in connection with the Air Force heavy press program, 
calls for construction of the principal heavy press plant and aux- 
iliary buildings. 
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The continuous softening and desilverizing process completely replaced the old batch softening methods and the Parkes proc 
ess at the Monterrey lead refinery In the softening furnace shown, the softener unit 1s at right, and slag treatment at left 


Monterrey Refinery Uses Continuous 


Lead Softening And Desilverizing Process 


by G. Ross and S. A. Peabody 
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Decopperizing 


iin 140 


Continuous Softening and Desilverizing Process 
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G ROSS ond S A PEABODY are associated with Cio Metalurgico 
Penole S A. Monterrey N L. Menice 
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Steel Mill Instrumentation 


Improves Production and Quality 


by L. W. Heinzinger 


Fig |—-Increasing use of low carbon sheets and decreasing 
use of high carbon cast tron are responsible for the upward 


trend in coke needed to meet carbon requirements 


Open Hearth Instrumentation 


vere ant ea oa 


LW. HEINZINGER ts Metallurgical Supervisor, Bethichem Po 
citic Coast Stee! Corp, Seattle, Wash This paper was presented 
at the Pacific Northwest Conference AIME. Spokane Wash 
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Fig 5A permanent and continuous record of temperatures 
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Piercing of hot billets. the first step im pr ducing hollow 
torgings, 1s also done by this versatile press For this opera 
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st permanent mold aluminum casting, 65 im high 45 in diam. weighing 500 Ib wos produced by Horsh Bronze G 


eveland Meehanite molds were used 


Many Mechanisms At Work Producing 
Grain Refinement In Light Metals 


by Harold Bernstein 
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Use of Oxygen in the Bessemer Converter 


This paper presents the results of a production experiment 
evaluating the effect of the use of oxygen in the bessemer con 
verter with respect to its relation to blowing time, amount of 
steel scrap or cold pig tron which can be melted and teeming 

temperatures of the molten steel 


T ROGERS is Statistical Engineer, and L T SANCHEZ is 

Sepermtendent of the Bessemer Dept, National Tube Div, United 
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Heats of Solution of Group IB Metals in Liquid Tin 


An isothermal calorimeter suitable for measurements of heats of 
solution in liquid tin as solvent is described. Measurements of the 
heats of solution of gold, silver, copper, and a gold-silver alloy are 
reported. The heat of formation of this gold-silver alloy is also re 
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Influence of Chemical Composition on the Rupture Properties 


At 1200 F of Wrought Cr-Ni-Co-Fe-Mo-W-Cb Alloys 


From a@ study of 63 systematic alloy modifications it was found 
that molybdenum, tungsten, and columbium, added individually or 
nultanecusly, and mcreases in chromium cause major improve 
ments .o 1200 F rupture strengths of Cr-Ni-Co-Fe base alloys. Rup 
ture strengths were a function of the effect of composition mod: 
fications on both the inherent creep resistance and the amount of 
detormation the alloy would tolerate before fracture 
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A Morgan-Isley System will cost much less than 


a conventional natural draft system; will save you 


money on fuel; increase the output of your furnaces; 


improve the quality of your products and reduce maintenance costs. 


These facts were proved by operating a Morgan-Isley 


alongside a duplicate furnace with a natural draft system. 


Let us prove them to you 


MORGAN CONSTRUCTION COMPANY worcesTER, MASS. 


ROLLING MILLS © MORGOIL BEARINGS © REGENERATIVE FURNACE CONTROLS © EJECTORS © PRODUCER GAS MACHINES 
PITTSBURGH, PA., 2815 Koppers Bldg English Rep.. International Construction Co, 56 Kingsway, London W. C2, England 
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BLAST FURNACE LININGS - BRICK - CINDER NOTCH LINERS - CINDER NOTCH PLUGS + SKIMMER 
BLOCKS + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS + TANK HEATERS 
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